Methanol strengthens hydrogen bonds and weakens hydrophobic interactions in proteins--a combined molecular dynamics and NMR study.
A combined simulation and experimental study was performed to investigate how methanol affects the structure of a model peptide BBA5. BBA5 forms a stable β-hairpin-α-helix structure in aqueous solutions. Molecular dynamics simulations were performed in water and methanol/water solutions using all-atom explicit models. NMR experiments were used to test the calculated results. The combined theoretical and experimental studies suggest that methanol strengthens the interactions between the polar backbone of the peptide and thus enhances the secondary structure formation; at the same time methanol weakens the hydrophobic interactions and results in an expansion of the hydrophobic core and an increase in gyration.